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GENERAL DESCRIPTION 



J 



The TEKTRONIX Type 121 Wide Band 
Pre-Amplifier is a self-contained three-stage 
amplifier designed primarily to increase the sensi- 
tivity of the Type 511, 51 1A and 511AD oscil- 
loscopes. A maximum voltage gain of 100 is 
available, increasing the sensitivity of the oscil- 
loscope to 2.5 millivolts per centimeter. A com- 
bination of step and continuous attenuators on 
the Tektronix Type 121 provides a complete 
range of sensitivity from 2.5 millivolts per centi- 
meter to 25 volts per centimeter without the use 
of the attenuators on the oscilloscope. Connec- 
tion between the Type 121 and oscilloscope is 
via a matched 93-ohm coaxial cable so that the 
separation of the instruments may be 100 feet or 
more. As in all Tektronix instruments, primary 
emphasis has been placed on the achievement of 
optimum transient response. A bandwidth in ex- 
cess of 10 me preserves the excellent rise time 
of the oscilloscope. 

Its compactness and versatility make the Type 
121 well adapted for use with other oscilloscopes 
or equipment employing wide-band amplification. 



Characteristics 

Voltage Gain 

100 . 

Input Impedance , Direct 
1 megohm — - 25 fifii . 

Input Impedance with ioX Probe 
(See Operating Instructions.) 

10 megohms — 11 pp f. 

Band Pass 

5 cps to 12 me. 

Maximum Output Voltage 

1 v peak to peak in 93-ohm cable. 

Front-Panel Power-Supply Socket 
6.5 v dc at 0.2 amp. 

20 to 100 v dc at 10 ma. 

Power Requirement 

105-125 or 210-250 volts. 

50-60 cycles, 70 watts. 



Dimensions 

5^4" wide, 1114" high, 15" deep. 

Weight 

18 lbs. 

Finish 

Panel, photo-etched aluminum with black 

letters. 

Cabinet, gray wrinkle. 

Accessories Furnished 

Type COP18 power cord. 

Type C121 42" 93-ohm terminated output cable. 

Functions of Controls and Connections 

Panel Markings Explanation 

DEFLECTION A four-position switch permits 

SENSITIVITY control of sensitivity in steps 

(VOLTAGE of 10 to 1. Also calibrated in 
GAIN) terms of voltage gain. A po- 

tentiometer, calibrated over a 
range of 10 to 1, is used in con- 
junction with the four-position 
switch to obtain continuously 
variable control. Black num- 
bers indicate deflection sensi- 
tivity (with .25 v/cm oscillo- 
scope sensitivity), red numbers 
indicate voltage gain (of Type 
121 only). 

SIGNAL Input connector to amplifier. 

INPUT 

OUTPUT Output connector, for connec- 

tion to oscilloscope via 93-ohm 
terminated cable. 

+20 V TO Front-panel connection from 

+ 100 V 10 MA power supply for vacuum-tube 

+6.3 V .2 AMP probe or auxiliary preamplifier. 

ADJUST +20 V Potentiometer for adjustment 

TO +100 V of +20 v to +100 v front- 
panel power - supply socket 
voltage. 

POWER On-off switch in ac line-volt- 

age supply. 
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OPERATING INSTRUCTIONS 



The Type 121 may be operated in any normal 
indoor location, or in the open if protected from 
moisture. If the instrument has been exposed 
to dampness, it should be left in a warm room 
until thoroughly dry before being placed in 
operation. 

CAUTION — To prevent excessive in- 
terior temperatures, it is important to 
allow adequate ventilation. Clearance 
should be provided on the sides, top and 
back of the case. 

If the Type 121 is used continuously for the 
same application, and only one setting of the 
controls is required, it is advisable to periodically 
check the instrument at all control settings to 
be sure it is in normal operating condition. Oper- 
ation of the controls also helps to prevent accumu- 
lation of dirt and tarnish on their contacts. 

Although the components are well supported 
and the adjustments are very stable in setting to 
allow for portable operation, the Type 121 should 
not be subjected to excessive vibration or rough 
handling. 



Signal Input Connection 

Careful design results in an input impedance 
of 1 megohm shunted by 20/^f, maintained for 
all sensitivity positions by means of frequency- 
compensated attenuators. This feature permits 
the use of an rc probe to obtain increased input 
impedance (at the expense of a reduction in gain), 
and thus reduced loading on the circuit under 
observation. The standard Tektronix Type P510 
Input Probe (as supplied with the Type 511 A 
Oscilloscope) may be used with the Type 121, and 
provides an input impedance of 10 megohms 
shunted by 11/i/if with an attenuation of 10X. 

CAUTION — Since the input capaci- 
tance of the Type 121 is lower than the 
Type 511 A, the probe must be readjusted 
to obtain undistorted waveform. See the 
adjustment section. 

If frequent interchange of probe between the 
oscilloscope and Type 121 is necessary, it will 
be desirable to obtain another Input Probe to 
eliminate the inconvenience of readjustment. 

For applications requiring both high-impedance 
input and high gain, where the attenuation of an 
rc probe would be objectionable, an amplifier or 
cathode-follower probe may be employed. The 
front-panel power-supply socket provides 0.2 amp 
dc at 6.5 volts for the heater and 10 ma regulated 
dc at 20 to 100 volts for the plate supply of a 
vacuum-tube probe. Convenient adjustment of 



the plate-supply voltage is provided by a front- 
panel potentiometer. 



Output Connection 

The Type 121 is equipped with a cathode- 
follower output stage to permit connection to 
the oscilloscope input by means of a terminated 
coaxial cable. This feature allows a separation 
of 100 feet or more between the instruments with- 
out introducing appreciable distortion of wave- 
form. 

A 42" 93 - ohm terminated output cable, 
equipped with UFIF connectors, is supplied. 
Attach the red connector to the OUTPUT of 
the Type 121. Attach the other connector, which 
contains the 93-ohm terminating resistor, to the 
oscilloscope signal input. If additional length 
is required, insert a section of RG62U (93 ohm) 
cable between the Type 121 OUTPUT and the 
red connector of the supplied cable, leaving the 
terminated end connected to the oscilloscope 
input. 

CAUTION — The output cable must be 
properly terminated to prevent reflec- 
tions and consequent waveform distor- 
tion. 

A special adapter for connection to the Tek- 
tronix Type 511 (predecessor of Type 511 A) 
oscilloscope signal input, and a clip-lead adapter 
for connection to other equipment not fitted with 
UHF connectors, is available. 



Adjustment of Sensitivity 

Normally it is desirable to set the vertical- 
deflection sensitivity of the oscilloscope used in 
conjunction with the Type 121 preamplifier at 
0.25 volt per centimeter (peak to peak), and 
control the overall sensitivity by means of the 
DEFLECTION SENSITIVITY controls of the 
preamplifier. This will keep the output voltage 
required of the Type 121 within the specified 
1 volt peak-to-peak value, and thus prevent over- 
load distortion which might occur with the oscil- 
loscope operating at lower sensitivity. Also, this 
method permits reading of deflection sensitivity 
(black numbers) directly from the preamplifier 
controls. 

The four-position switch selects the proper net- 
works of a two-section compensated attenuator 
to permit adjustment in four 10:1 ratio steps. The 
potentiometer provides continuously variable con- 
trol over a 10:1 range for each switch position. 
These two controls are calibrated in DEFLEC- 
TION SENSITIVITY (black figures) and 
VOLTAGE GAIN (red figures). With the 
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oscilloscope sensitivity set at 0.25 volts per centi- 
meter the deflection sensitivity of the preampli- 
fier and oscilloscope combined may be read di- 
rectly from the two attenuator controls. The 
overall deflection sensitivity will be the product 
of the two scale readings; e.g., with the switch 
set to 2.5 and the potentiometer set to 4 the over- 
all deflection sensitivity will be 2.5X4=10 volts 
per centimeter. The product of the red-scale 
readings indicates the voltage gain of the Type 
121 only. 

CAUTION — Indicated deflection sensi- 
tivity is only approximate, due to manu- 
facturing tolerances and aging of the 
tubes and other components in both the 
Type 121 and associated oscilloscope. 



If accurate knowledge of sensitivity is 
required, the equipment should be cali- 
brated against a known voltage, such as 
the Tektronix Type 104A square-wave 
generator and calibrator, by adjusting 
the gain of the oscilloscope until the 
overall sensitivity is correctly indicated 
by the preamplifier controls. The four- 
position switch may be in any position, 
but greatest accuracy of calibration will 
be obtained with the potentiometer fully 
clockwise. 

Since the gain changes somewhat with line 
voltage variation, it may be desirable to supply 
the Type 121 from a regulating transformer when 
it is employed in critical applications. 
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Amplifier 

The amplifier of the Type 121, located on the 
upper chassis, is divided physically into two sec- 
tions. One section consists of a shock-mounted 
assembly including* the tubes and many associ- 
ated components of the first, second and atten- 
uator cathode-follower stages. The other section 
includes the third and output cathode-follower 
stages, which operate at higher signal level, and 
are located on the rear of the main amplifier 
chassis. 

The wide range of deflection sensitivity 
(10,000:1) provided by the Type 121, requires 
that large amplitude signals be attenuated before 
they are applied to the grid of VI, in order to 
prevent overload distortion. This is accomplished 
by means of frequency-compensated rc attenu- 
ators, which are inserted by sections A and B of 
the DEFLECTION SENSITIVITY switch, 
SW1, in the .25 V/CM and 2.5 V/CM positions. 
The attenuation ratios are 10:1 and 100:1 respec- 
tively, and limit the peak-to-peak input signal at 
the grid of VI to a 2-volt maximum for the speci- 
fied 1-volt peak-to-peak maximum output. Con- 
stant input impedance for all sensitivities and 
accurate attenuation are assured by accurate (1%) 
resistors and variable capacitors. This feature 
permit the use of a frequency-compensated input 
probe to obtain reduced loading on the circuit 
under observation. 

Another 10:1 rc attenuator is inserted between 
VI and V2 by sections C and D of SW1, in all 
except the .0025 position. 

. Tubes VI and V2 are in the first and second 
amplifier stages. High-frequency compensation 
is achieved by means of the adjustable inductors 
LI, L2, L3 and L4, and low-frequency compensa- 
tion is provided by C15A and C20. 

The sensitivity (gain) control provided by the 
DEFLECTION SENSITIVITY switch, SW1, 
consists of four 10:1 steps. To permit continu- 
ouslv variable control, the 500-ohm DEFLEC- 
TION SENSITIVITY potentiometer, R21, is 
employed to fill in between the steps of SW1. 
The cathode follower V3 feeds a low-impedance 
attenuator circuit. This is necessary to prevent 
stray capacitances from appreciably restricting 
the high-frequency response. R22 limits the 
maximum attenuation of this control to 10X, and 
thus limits the output voltage required of the 
previous circuits to a value well below the point 
of overload. 

V4 is in the third stage. L5, L6 and L7 provide 
high - frequency compensation. Low - frequency 
compensation, to correct for the reactance of 
bypass and coupling capacitors, is obtained by 
means of C20. R27, a portion of V5 grid resistor, 



is made variable to permit accurate adjustment 
of the low-frequency response. 

The output cathode-follower stage, V5, permits 
connection to the oscilloscope (or other equip- 
ment) by means of a low-impedance output cable. 
This feature allows the use of a long cable be- 
tween the Type 121 and associated equipment 
without introducing appreciable waveform dis- 
tortion. 

CAUTION — The output cable must be 
properly terminated. See operating* in- 
structions. 



Power Supply 

In order to make the operation of the Type 121 
independent of line-voltage fluctuations over the 
range of 105 to 125 volts, electronically regulated 
direct current at 170 volts is supplied to all plate 
and screen circuits. Full-wave rectification is 
provided by V101 and V102. A filter consisting 
of C102A, L102 and C102B reduces ripple to a 
low value. The electronic regulator further re- 
duces the ripple to about 10 millivolts peak to 
peak. In this circuit, the cathode of V104 is main- 
tained at a fixed potential by the voltage refer- 
ence tube, V105. Any fluctuations in the 170-volt 
supply are impressed on the input-section grid 
of the cathode-coupled amplifier of V106 via the 
divider, R114, R115 and R116. The fluctuation 
signal appears at the cathodes of V106 across the 
common resistor, R112, with the same polarity 
as at the grid. Since the grid of the output sec- 
tion of V106 is held at constant potential by the 
voltage reference tube, V105, the fluctuation sig- 
nal appears, amplified but with the same polarity, 
across the plate load resistor, Rill. This signal 
is applied to the grid of the amplifier, V104, via 
R109. Since the cathode voltage of V104 is held 
constant by V105, the fluctuation signal is ampli- 
fied, then applied (opposite in phase) to the grid 
of the series regulator, V103. Thus the voltage 
drop across V103 is increased when the -|-170-volt 
output is high and decreased when it is low, re- 
sulting in a stabilized output voltage. The shunt 
resistor, R103, is employed to reduce the plate 
current required of V103. Potentiometer R115, 
labeled ADJ TO 170 V, permits accurate ad- 
justment of the output voltage and has sufficient 
range to compensate for variation in tube char- 
acteristics. 

To minimize the introduction of line frequency 
ripple at the low signal levels which may be ex- 
perienced in operating the Type 121, the heaters 
of VI and V2 are supplied with direct current 
This is accomplished by means of a full-wave 
selenium rectifier, and a filter consisting of 
C101A, L101 and C101B. 
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MAINTENANCE AND ADJUSTMENT 



Maintenance 

Replacement of Components 

Most of the components used in the construc- 
tion of TEKTRONIX instruments are standard 
parts obtainable from any well-equipped parts 
distributor. Some of the components carrying 
1% and 2% tolerances may not be so readily 
obtainable but may be purchased from the manu- 
facturer at these tolerances. The remainder of 
the low-tolerance components are standard 
10%- and 20%-tolerance parts that are checked 
at the factory for proper value or performance. 
Replacement parts are available on order from 
the factory at current net prices but in the case 
of standard parts it is probably more economical 
of time to purchase them locally. It is not feasible 
to attempt to check out low-tolerance parts or 
matched pairs without a reasonably large stock 
to choose from as the rejection percentage is 
quite high in many cases. 

IMPORTANT: It is imperative that 
you get parts-ordering information from 
the instruction book prepared specifical- 
ly for the instrument involved. The serial 
number of the instruction book must 
agree with the serial number of the 
instrument. 

A TEKTRONIX instruction manual will 
usually contain hand-made changes of diagrams, 
parts lists, and text, appropriate only to the in- 
strument it was prepared for. There are good 
reasons why this is true. 

First, TEKTRONIX engineers are contin- 
ually working to improve TEKTRONIX instru- 
ments. When the improved circuitry is developed 
or when better components become available, 
they are put into TEKTRONIX instruments as 
soon as possible. As a result of constant im- 
provement TEKTRONIX instruments are al- 
ways built as good as we can build them, but the 
changes caused by these improvements must fre- 
quently be entered by hand into the manual. 

Second, when TEKTRONIX instruments go 
through our exhaustive test procedure, TEK- 
TRONIX technicians adjust them individually 
to obtain optimum operation. This kind of hand 
tailoring occasionally requires substitution of 
components differing from the nominal values 
printed in the manuals. 

Third, because of procurement difficulties, 
equivalent but different parts are sometimes used. 
Usually such parts are directly interchangeable 
with those originally specified. No alternate parts 
have been used which have adversely affected 
the instrument, and you were able to receive your 
instrument much earlier than you might have 
otherwise. 

To assure that you will receive the correct re- 



placement parts with the minimum of delay it is 
therefore important that you include the instru- 
ment serial number with your order, along with 
the instrument type and part numbers, of course. 
And as a further precaution, get ordering informa- 
tion from the instruction manual whose serial 
number agrees with the instrument. 

Equivalent parts, supplied by the factory when 
the exact replacement parts ordered are not 
available, will be accompanied by an explanation 
and will be directly interchangeable in most cases. 



Adjustment 

CAUTION — Use only silver-bearing 
solder on the ceramic terminal strips and 
for tinning the soldering iron, if it be- 
comes necessary to resolder. 

The slots in the ceramic terminals are 
filled with solder containing 3 per cent 
of silver which is bonded to a film of 
pure silver fused with the porcelain 
glaze. Ordinary tin-lead solder absorbs 
the silver from the fused film to the ex- 
tent that a bond can no longer be formed 
between the solder and the porcelain 
after only a few resoldering operations. 

Silver-bearing solder is used in print- 
ed- and etched-circuit techniques and is 
therefore readily available from all prin- 
cipal solder manufacturers. A length of 
3 per cent silver solder is included with 
the instrument, and is located inside at 
the top of the back plate. 

CAUTION — The oscilloscope used in 
conjunction with the Type 121 must it- 
self be in accurate adjustment before 
proceeding with the adjustments de- 
scribed in this section. Otherwise the 
adjustments will be set to compensate 
for deficiencies in the oscilloscope, and 
distortion will occur when the Type 121 
is employed with properly adjusted 
equipment. 



Removal of the Case 

Set the amplifier face downward on a padded 
flat surface, loosen the fastener at the rear, then 
lift off the case. 

Operation on 210-250 Volt 50-60 Cycle Line 
The Type 121 power transformer is wound 
with two 117-volt primaries. These windings are 
ordinarily connected in parallel at the factory for 
117-volt operation. If 234-volt operation is de- 
sired, remove the jumpers connecting terminals 
1 to 2 and 3 to 4. Connect terminal 2 directly to 
terminal 3. With the line still connected to termi- 
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nals 1 and 4, the instrument is now ready for 
234-volt operation. 



Adjustment of 170-Volt Regulated Supply 

The output of the regulated supply should be 
maintained within 3% of the 170-volt nominal 
value. Check with an accurate voltmeter and cor- 
rect if necessary by adjustment of R115 (labeled 
ADJ TO 170 V) on the power-supply chassis. 
This check should always be made if the voltage- 
reference tube V105 is changed. 



Attenuator Adjustment 

The compensated attenuators used in the Type 
121 are the rc type in which the capacitive-divider 
ratio is made equal to the resistive-divider ratio, 
and therefore division of voltage is constant at 
all frequencies. Since stray capacitances repre- 
sent a considerable portion of the total values, 
each divider is provided with a variable capacitor 
which permits accurate compensation. 

Adjustment of the attenuator and input vari- 
able capacitors may be readily made while ob- 
serving their square-wave response. A square- 
wave signal is faithfully reproduced when the ca- 
pacitors are in correct adjustment. If the capaci- 
tive divider has a lower attenuation ratio than the 
resistive divider, a “spike” appears on the front 
corners. With high capacitive-divider attenua- 
tion, the corners are rounded. A square-wave 
frequency of approximately 1 kc is suitable for 
the time constants involved. An amplitude range 
of 75 millivolts to 50 volts should be available. 
The Tektronix Type 104A and Type 105 Square- 
Wave Generators may be used for this purpose. 

The following procedure is recommended: 

1. Loosen the fastener at the rear of the case 
and slide the case back 4 inches, which is 
sufficient to allow access to C13. Ground 
the case to the chassis. 

2. Place an L-shaped shield of sheet metal 
about 3 inches wide over the top and left 
side of the instrument to simulate the pres- 
ence of the case. Otherwise an error in 
adjustment may occur due to change in 
stray capacitance. 

3. Connect the Type 121 OUTPUT to an 
oscilloscope set at 0.25 volt (peak-to-peak) 
per cm sensitivity, and set the sweep time 
at 2 milliseconds. 

4. Connect a suitable 1-kc square-wave source 
to the Type 121 SIGNAL INPUT via a 
shielded cable. 

5. Set the DEFLECTION SENSITIVITY 
switch (SW1) at .025 and the potentio- 
meter (R21) at 10 (counterclockwise). 



6. Adjust the square-wave generator for a 
0.75-volt output. An image consisting of 
2 cycles at an amplitude of about 3 cm 
should now appear on the oscilloscope. 

7. Adjust C13 for proper waveform. 

8. Remove the sheet metal shield and slide 
the case forward 2 inches. 

9. Move SW1 to .25, increase the square-wave 
signal to 7.5 volts and adjust C2. 

10. Move SW1 to 2.5, increase the square-wave 
signal to 50 volts and adjust C5. 

11. Attach the P510 R-C probe (supplied with 
the Type 511-A-AD oscilloscope) to the 
Type 121 SIGNAL INPUT and connect 
probe to square-wave generator. 

12. Move SW1 to .025, reduce the square-wave 
signal to 7.5 volts, set the oscilloscope 
sweep at 10 milliseconds, and adjust the 
probe capacitor. 

13. Move SW1 to .25, move R21 to 1 (fully 
clockwise) and adjust Cl. 

14. Move SW1 to 2.5, increase the square-wave 
signal to 50 volts and adjust C4. 

NOTE: If an rc probe of other than 10:1 ratio 
is employed, the square-wave signal 
amplitude should be varied accordingly. 



Low-Frequency Response Adjustment 

The capacitance of the electrolytic capacitors 
employed in the amplifier circuits of the Type 121 
may vary somewhat, affecting the low-frequency 
response. Correction is accomplished by adjust- 
ing R29, labeled L F ADJ, while observing the 
response to a 40- to 60-cycle square wave. The 
Tektronix Type 104 and Type 105 Square-Wave 
Generators provide a suitable signal for this ad- 
justment. 



High-Frequency Response Adjustment 

The wide-band amplifier of the Type 121 is 
adjusted at the factory for optimum transient 
response. This results in a gradually decreasing 
high-frequency response, with appreciable gain 
well above the specified 3-db-down point of 
12 me. The 3-db point may be extended consid- 
erably beyond 12 me by increased settings of 
the compensating inductors, at the expense of a 
sharp cut-off and overshoot on high-speed tran- 
sient signals, but this adjustment is not normally 
recommended. 

NOTE: The high-frequency adjustments are 
very stable and under normal conditions 
will not require attention. If waveform 
distortion is observed, the signal gen- 
erator, oscilloscope and other equipment 
should be eliminated as possible sources 
before attempting to readjust the 
Type 121. 
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If improper high-frequency adjustment is sus- 
pected, it should be checked by observing the re- 
sponse to a 1-mc square wave having a rise time 
of 0.03 microseconds or less. This test signal 
should have the squarest possible corners and a 
minimum of overshoot so that the compensation 
adjustments are not inadvertently used to correct 
for waveform deficiencies originating in the sig- 
nal source. 

The Tektronix Type 104 and Type 105 Square- 
Wave Generators provide a suitable signal. 

The oscilloscope used in conjunction with the 
Type 121 for this adjustment should have a band- 
width of 8 me or greater and a rise time of .05 mi- 
croseconds or less. There should be a minimum 
of overshoot or other waveform distortion. The 
square-wave generator should first be connected 
directly to the oscilloscope and the waveform ob- 
served. Then transfer the square-wave generator 
to the SIGNAL INPUT of the Type 121 via 
suitable attenuators, and again observe the wave- 
form. Adjustment is indicated only if appreciable 
difference is observed. 

CAUTION — Be sure the 93-ohm termi- 
nated output cable is properly connected. 

Since it is possible to achieve nearly the same 
waveform by over-compensating one stage and 
under-compensating another, considerable re- 
adjustment may be required to obtain the best 
bandwidth consistent with the desired transient 
response. 

The recommended procedure follows: 

1. Connect a suitable square-wave generator 
to the SIGNAL INPUT and oscilloscope 
to the OUTPUT, as directed above. 

2. Set square-wave generator frequency at 
1 me and the oscilloscope sweep at 2 micro- 
seconds. 

3. Set the DEFLECTION SENSITIVITY 
controls at .0025 v/cm (full gain) and ad- 
just the square-wave generator output to 
7.5 millivolts so that a 3-cm deflection will 
be obtained. 

4. Loosen the locknuts on compensating in- 
ductors LI, L2, L3, L4, L6 and L7 care- 
fully to avoid change of the core settings. 

5. Slightly increase or decrease the induc- 
tance of each, while noting the effect pro- 
duced on the observed waveform. The 
series inductors, L2, L4 and L7, will be 






found to affect the extreme corner, and 
the shunt inductors the portion immedi- 
ately following. Proper adjustment is 
achieved when the square-wave signal 
amplified by the Type 121 is a facsimile of 
the waveform observed with the oscil- 
loscope only. 

6. Move, the DEFLECTION SENSITIV- 
ITY switch, SW1, to .025, increase the 
input signal to 75 millivolts and adjust C12. 

NOTE: If suitable attenuators are not available 
to reduce the square-wave generator 
output to the specified levels, the ad- 
justments may be made with the DE- 
FLECTION SENSITIVITY poten- 
tiometer in the fully counterclockwise 
position, thus permitting 10 times the 
specified signal amplitudes. 

If the adjustments have been seriously dis- 
turbed, it may be desirable to first adjust the 
3rd stage independently. This is accomplished 
by connecting the square-wave generator to the 
grid of the attenuator cathode-follower stage via 
a blocking capacitor. The leads must be short. 
Ground the SIGNAL INPUT to prevent pickup 
of extraneous signals, then adjust L6 and L7. 
Transfer the square-wave generator to the SIG- 
NAL INPUT and adjust LI, L2, L3 and L4. 



Bandwidth Measurement 

The bandwidth of the Type 121 may be meas- 
ured with the aid of a sine-wave signal generator 
equipped with calibrated output level controls, 
and a 0-1 volt range peak-reading vacuum tube 
voltmeter. 

Connect the V T V M to the Type 121 output 
via the 93-ohm terminated output cable, and also 
connect the signal generator to the SIGNAL 
INPUT by means of a suitably terminated cable. 
Set the signal generator frequency at 1 me and 
the output amplitude so that the V T V M indi- 
cates 0.8 volt. While maintaining the same signal 
amplitude, increase the generator frequency and 
record the meter readings at convenient points. 
If the 3-db-down point occurs below 12 me, re- 
adjustment of the high-frequency compensating 
inductors is indicated. 

NOTE: The bandwidth is slightly reduced at 
intermediate settings of the DEFLEC- 
TION SENSITIVITY potentiometer. 
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ABBREVIATIONS 



Cer. 


ceramic 


m 


milli or 10' 3 


Comp. 


composition 


Q 


ohm 


EMC 


electrolytic, metal cased 


PMC 


paper, metal cased 


f 


farad 


Poly. 


polystyrene 


GMV 


guaranteed minimum value 


Prec. 


precision 


h 


henry 


PT 


paper tubular 


k 


kilohm or 10 3 ohms 


V 


working volts dc 


meg 


megohm or 10 6 ohms 


Var. 


variable 




micro or 10‘ 6 


w 


watt 


fAfl 


micromicro or 10" 12 


WW 


wire wound 



AMPLIFIER CIRCUITS 



Capacitors 



Cl 


5-20 fifx f 


Cer. 


Var. 


500 v 




C2 


1.5-7 /i/if 


Cer. 


Var. 


500 v 




C3 


27 (JLfJL f 


Cer. 


Fixed 


400 v 


20% 


C4 


5-20 fifx f 


Cer. 


Var. 


500 v 




C5 


1.5-7 w f 


Cer. 


Var. 


500 v 




C6 


330 fifx f 


Mica 


Fixed 


400 v 


20% 


C 7 


.1 /if 


PTM 


Fixed 


600 v 


20% 


C9 


.1/if 


PTM 


Fixed 


400 v 


20% 


CIO 


275 /if 


EMC 


Fixed 


6 v 


—20% +50% 


C13 


1.5-7 /if 


Cer. 


Var. 


Cn 

O 

O 




C14 


12 


Cer. 


Fixed 


400 v 


20% 


C15a 


20 /if 


EMC 


Fixed 


450 v 


—20% +50% 


C15b 


20 /if 


EMC 


Fixed 


450 v 


—20% +50% 


C16 


275 /if 


EMC 


Fixed 


6 v 


—20% +50% 


C18 


.1 /-if 


PTM 


Fixed 


400 v 


20% 


C19 


100 /if 


EMC 


Fixed 


25 v 


—20% +50% 


C20 


6.25 /if 


EMC 


Fixed 


300 v 


—20% +50% 


C21 


275 /if 


EMC 


Fixed 


6 v 


—20% +50% 


C22a 


20 /if 


EMC 


Fixed 


450 v 


20% 


C22b 


20 /if 


EMC 


Fixed 


450 v 


—20% +50% 


C23 


.047 /if 


PTM 


Fixed 


400 v 


20% 


C24 


40 /if (2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


C25 


40 /if (2x20) 


EMC 


Fixed 


450 v 


—20% +50% 



LI 


3.3-7 /ih 


Var. 


Inductors 

CV332 


L2 


3.3-7 /ih 


Var. 


CV332 


L3 


3.3-7 /ih 


Var. 


CV332 


L4 


4.8-9 /ill 


Var. 


CV482 


L5 


1.0 /ih 


Fixed 


CF102 


L6 


3.3-7 /ih 


Var. 


CV332 


L7 


6.5-13 /ill 


Var. 


CV652 


L8 


7.1 /ih 


Fixed 


CF712 
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Resistors 



R1 


900 k 


1 w 


Fixed 


Free. 


1% 


R2 


111k 


Vi w 


Fixed 


Prec. 


1% 


R 3 


990 k 


1 w 


Fixed 


Prec. 


1% 


R4 


10.1 k 


Vi W 


Fixed 


Prec. 


1% 


R5 


1 meg 


V: 2 W 


Fixed 


Prec. 


1% 


R 7 


820 ohm 


V2 w 


Fixed 


Comp. 


5% 


R8 


150 ohm 


V2 W 


Fixed 


Comp. 


10% 


R9 


2.7 k 


1 W 


Fixed 


Comp. 


10% 


RIO 


900 k 


1 W 


Fixed 


Prec. 


1% 


Rll 


111 k 


V2 W 


Fixed 


Prec. 


1% 


R12 


1 meg 


W 


Fixed 


Comp. 


10% 


R13 


4.7 k 


1 W 


Fixed 


Comp. 


10% 


R14 


1.2 k 


w 


Fixed 


Comp. 


5% 


R15 


150 ohm 


54 w 


Fixed 


Comp. 


10% 


R16 


10 ohm 


k2 w 


Fixed 


Comp. 


10% 


R17 


1.5 k 


2 w 


Fixed 


Comp. 


10% 


R18 


22 meg 


V2 W 


Fixed 


Comp. 


10% 


R19 


1 meg 


W 


Fixed 


Comp. 


10% 


R20 


2.2 k 


1 w 


Fixed 


Comp. 


10% 


R21 


500 ohm 


2 w 


Var. 


Comp. 


20% DEFLECTION 












SENSITIVITY 


R22 


47 ohm 


H w 


Fixed 


Comp. 


10% 


R23 


10 k 


2 w 


Fixed 


Comp. 


10% 


R24 


1.2 k 


^2 w 


Fixed 


Comp. 


5% 


R25 


150 ohm 


H w 


Fixed 


Comp. 


10% 


R26 


10 ohm 


Mj W 


Fixed 


Comp. 


10% 


R27 


22 k 


H W 


Fixed 


Comp. 


10% 


R28 


220 k 


^2 W 


Fixed 


Comp. 


10% 


R29 


1 meg 


2 w 


Var. 


Comp. 


20% L. F. ADJ. 


R30* 


91 ohm 


V2 w 


Fixed 


Comp. 


0 +5% 



*(Part of Output Cable) 



Switches 

SW1 4 wafer 4 position Rotary DEFLECTION SENSITIVITY 

Vacuum Tubes 



VI 


6CB6 


1st Amplifier 


V2 


6CB6 


2nd Amplifier 


V3 


6J6 


Attenuator cathode follower 


V4 


6AH6 


3rd Amplifier 


V5 


6J6 


Output cathode follower 
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ABBREVIATIONS 



Cer. 


ceramic 


m 


milli or 10' 3 


Comp. 


composition 




ohm 


EMC 


electrolytic, metal cased 


PMC 


paper, metal cased 


f 


farad 


Poly. 


polystyrene 


GMV 


guaranteed minimum value 


Prec. 


precision 


h 


henry 


PT 


paper tubular 


k 


kilohm or 10 3 ohms 


V 


working volts dc 


meg 


megohm or 10 6 ohms 


Var. 


variable 


M 


micro or 10‘ 6 


w 


watt 


MM 


micromicro or 10' 12 


WW 


wire wound 



POWER SUPPLY 



Capacitors 



ClOla 


1000 Mf (54-2x1000) 


EMC 


Fixed 


15 v 


—20% +50% 


ClOlb 


1000 (J4-2x1000) 


EMC 


Fixed 


15 v 


—20% +50% 


Cl 02a 


20 (54-2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


Cl 02b 


20 Mf (54-2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


Cl 03a 


20 Mf (54-2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


C103b 


20 M f (54-2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


C104 


.01 M f 


PT 


Fixed 


400 v 


20% 


C105 


40 Mf (2x20) 


EMC 


Fixed 


450 v 


—20% +50% 


C106 


.01 M f 


PT 


Fixed 


400 v 


20% 



L101 


1 h 


Fixed 


1.4 amp. 


Inductors 


L102 


10 h 


Fixed 


80 ma. 





R101 


47 ohm 


54 w 


Fixed 


Resistors 

Comp. 10% 


R102 


47 ohm 


54 w 


Fixed 


Comp. 


10% 


R103 


2k 


10 w 


Fixed 


WW 


5% 


R104 


100 ohm 


54 w 


Fixed 


Comp. 


10% 


R105 


470 k 


54 w 


Fixed 


Comp. 


10% 


R106 


10 k 


2 w 


Fixed 


Comp. 


10% 


R107 


4.7 k 


2 w 


Fixed 


Comp. 


10% 


R108 


33 k 


1 w 


Fixed 


Comp. 


10% 


R109 


470 ohm 


54 w 


Fixed 


Comp. 


10% 


R110 


470 ohm 


54 w 


Fixed 


Comp. 


10% 


Rill 


470 k 


54 w 


Fixed 


Comp. 


10% 


R112 


330 k 


54 w 


Fixed 


Comp. 


10% 


R113 


470 k 


54 w 


Fixed 


Comp. 


10% 


R114 


68 k 


54 w 


Fixed 


Comp. 


10% 


R115 


20 k 


1 w 


Var. 


Comp. 


20% ADJ.TO+170V 


R116 


68 k 


54 w 


Fixed 


Comp. 


10% 


R117 


1 meg 


2 w 


Var. 


Comp. 


20% ADJ. TO +20V 


R118 


470 k 


54 w 


Fixed 


Comp. 


TO +100V 

10% 


R119 


27 ohm 


54 w 


Fixed 


Comp. 


10% 


R120 


27 ohm 


54 w 


Fixed 


Comp. 


10% 


R121 


100 ohm 


54 w 


Fixed 


Comp. 


10% 


R122 


220 k 


V 2 w 


Fixed 


Comp. 


10% 
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SW101 Single Pole Single Throw 



Switches 

Toggle POWER 



T101 Plate and Heater Supply 
Primary: 

Secondaries: 



Transformers 



117/234 volt 
235-0-235 V, 
7.2-0-7.2 V, 
27 V, 

6.7 V, 

6.7 V, 



50/60 cycle 
80 ma. 

1.4 amp. 

.3 amp. 

1.2 amp. 

1.2 amp. 



Vacuum Tube Complement 



V101 


6X4 


High-Voltage Rectifiers 


V102 


6X4 


High-Voltage Rectifiers 


V103 


25L6 


Series Regulator 


V104 


6AU6 


Regulator Amplifier 


V105 


5651 


Voltage Reference 


V106 


12AX7 


Regulator Comparator 


V107 


6J6 


Front-Panel Power-Supply-Socket Cathode Follower 
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DEFLECTION SENSITIVITY 



INPUT 

© 




TYPE 121 WIDEBAND PRE-£ 
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DIAG 
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***** 



SERIAL NO. IAA£_ 

IMPORTANT 



Include the INSTRUMENT TYPE and the above 
SERTAL NUMBER in any correspondence regarding 
this instrument. The above serial number must match the 
manual. Your help in this will enable us to answer your 
questions or fill your order with the least delay possible. 




WARRANTY 

This instrument is guaranteed to the original user 
to be free from defects in material and workmanship 
for a period of one year from date of purchase. Our 
responsibility under this warranty is limited to the 
repair or replacement of the instrument, or any part 
thereof, failure of which is not due to abuse. 

For service under this warranty, promptly advise the 
factory of all details pertinent to the failure. Replace- 
ment parts will be shipped, via air transportation upon 
request, prepaid to any point within the continental 
United States or Canada. Should it be more convenient 
to ship the entire instrument, transportation prepaid, to 
the factory, it will be serviced as required, at no charge 
and returned via surface transportation. 



Replacement parts ordered after termination of war- 
ranty will be billed at current net prices and shipped 
via air prepaid to any point within the continental 
United States or Canada. 



All price revision and design modification privileges reserved. 




Form TEK 198 



CALIBRATION RECORD 



Tektronix Type 121 — Serial No. 



133JL 



Connect output cable. 

y 



Adjust 170v. 



xegulation. 



Adjust probe voltage. 

Check 6 volt D.C. supply and *-^r ipple. 

5. * 7 Watts. Power consumption. 

6. !^Adjust Attenuator. 

7. _ Check Step Attenuator and ^ Vernier Attenuator. 

8. DB. Gain. 

9. 4j. & Millivolts. Hum level. 

10. 2, £ Millivolts. Noise level. 

11. u^Adjust L.F. compensation. • 

12. t^Adjust H.F. compensation. 

13. Li / DB down at 12 MC ( .025 position). 

14. / l f DB down at 12 MC (.0025 position). 



By- 



Jt 



/ 



c 



(X i ^ 



Test-Calibration Dept. 

n a te /5,/9SS 



t. 




